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ABSTRACT 
Background: Warts are tumors or growths caused by infection with Human Papilloma virus (HPV). More 
than 100 HPV subtypes are known. They are a common presenting disease in children and adolescents which 
spread by direct contact or autoinoculation. The aim of the Work: The aim of this work was to assess and 
compare the efficacy and safety of oral zinc sulphate and amino acids chelated zinc in treatment of viral warts. 
Patients and Methods: This cross sectional case control study included 60 patients with multiple viral warts 
who were collected from the Dermatology, STDs and Andrology outpatient clinic of Fayoum university 
hospital during the period from November 2014 to November 2015. The patients were 29 males and 31 
females with ages ranging from 15 to 60 years. Results: There was statistically significant difference in degree 
of response in zinc and control groups as no patient in control group showed any response while in both zinc 
groups 27.5% of patients showed variable degrees of response. Also, there was no statistically significant 
difference in degree of response in both zinc groups. Conclusion: oral zinc in its both forms used in our study 
is safe but needs time to act and the response is not high, so it is not fit to be used as a monotherapy, but rather 
to be combined with other wart treatment modalities. Recommendations: More studies are needed to assess 
the therapeutic effect of zinc and its efficacy in combinations in warts treatment with higher doses and longer 
duration of treatment. 
Keywords: zinc sulphate, amino acids chelated zinc, treatment, viral warts. 


INTRODUCTION has been tried in viral warts with encouraging 
Cutaneous warts are a common results ©. 
presenting complaint in children and adolescents. In zinc deficiency, the function of the 
They are caused by human papilloma virus (HPV). macrophages and T cells is impaired with fifty 
The treatment of warts poses a_ therapeutic percent reduction in leucocytes and 40-70% 
challenge for physicians. No single treatment has reduction in antibody-mediated and cell-mediated 
been proved effective at achieving complete immunity ”. 
remission in every patient. As a result, many The aim of this work was to assess and 
different approaches to wart therapy exist ®. compare the efficacy and safety of oral zinc 
There are various types of viral warts sulphate and amino acids chelated zinc in treatment 
including common warts, plantar warts, mosaic of viral warts. 
warts, plane or flat warts, periungual warts, 
filiform warts, oral warts and genital warts ®. PATIENTS AND METHODS 
Common therapeutic modalities for viral Patients: 
warts include cryotherapy, keratolytics, topical This study included 60 patients with 
immunotherapy with contact sensitizer, oral multiple viral warts who were collected from the 
cimetidine, antimitotic agents, carbon dioxide Dermatology, STDs and Andrology outpatient 
laser, electrosurgery, photodynamic therapy, clinic of Fayoum University Hospital during the 
intralesional injection of antigens and topical period from November 2014 to November 2015. 
immune response modifiers ®. The patients were 29 males and 31 females with 
Zinc is an important element that is found age ranged from 15 to 60 years. These patients 
in every cell in the body. More than 300 enzymes were divided into 3 groups: 
in the body need zinc in order to function properly. Group 1: Included 20 patients who received oral 
It was found that some patients with multiple warts zinc sulphate. 
had low serum zinc levels and that oral zinc Group 2: Included 20 patients who received oral 
supplements may help the body get rid of viral amino acids chelated zinc. 
warts ®. Group 3: Included 20 patients who received oral 
Zinc has been previously used as an placebo. 
immunomodulator in a number of dermatological 
diseases such as erythema nodosum leprosum and Inclusion Criteria: 
dissecting cellulitis of scalp ©. Oral zinc sulfate e Patients with multiple resistant viral warts. 
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e Patients aged from 15 to 60 years. 

Exclusion Criteria: 

e Ages below 15 and above 60 years. 

e Patients with genital warts. 

e Patients with chronic systemic diseases e.g.: 
diabetes mellitus, chronic liver or renal disease. 

e Immunosuppressed patients e.g. patients on 
chemotherapy, HIV positive patients, patients 
on long term steroid therapy. 

e Pregnancy or lactation. 

e History of previous oral treatment for 6 months 
before the study. 

e Full history was taken including age, sex, 
occupation, duration of the warts, previous 
treatments received for the warts and family 
history of same disease. 

e Full examination to determine type of warts, 
their sites, size, number and distribution. 

e Blood samples were taken for evaluation of 
serum level of zinc before and after treatment 
with zinc. 

e Photos were taken for patients before, during 
and after treatment. 

e Patients were examined after every two weeks 
for signs and symptoms of regression of the 
warts. 

e Patients were followed up for 6 months after 
treatment. 

This study was conducted with approval of 

Ethical committee of Faculty of Medicine, Fayoum 

University. Written consents were taken from the 

subjects before being involved in the study. The 

study details were explained to them. History and 

Clinical Evaluation: 


METHODS 

The current study was a cross sectional 
case control study, in which patients were 
randomly divided into: 

o Group (1) included 20 patients who 
received oral zinc sulphate in a dose of 5 
mg/kg/day up to 600 mg/day in three 
divided doses (Octozinc capsules®, 110 
mg zinc sulphate heptahydrate equivalent 
to 25 mg elemental zinc) for 6 weeks. 

o Group (2) included 20 patients who 
received oral amino acids chelated zinc 
(Zinctron capsules®, zinc amino acid 
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chelate 110 mg equivalent to elemental 

zinc 11 mg). All included patients took 3 

capsules per day for 6 weeks. 

o Group (3) included 20 patients who 
received oral placebo for 6 weeks, served 
as controls. 

Steps of measurement of serum zinc level: 

Serum zinc level was evaluated using 
atomic absorption method ®. 

. Blood samples (2 m1) were collected 
from all patient groups in sterilized tubes under 
complete aseptic condition. After centrifugation, 
the clear serum was separated and examined. 


Statistical Analysis 

e Data was collected and coded to facilitate data 
manipulation and double entered into Microsoft 
Access and data analysis was performed using 
SPSS software version 18 under windows 7. 

e Simple descriptive analysis in the form of 
numbers and percentages for qualitative data, and 
arithmetic means as central tendency 
measurement, standard deviations as measure of 
dispersion for quantitative parametric data, and 
inferential statistic test: 

e For quantitative parametric data, student t-Test, 
ANOVA test and Paired t-test were used. 

e For quantitative non parametric data, kruskal 
wallis test and Mann-whitney test were used. 

For qualitative data, Chi square test was used. 

e The level P < 0.05 was considered the cut-off 

value for significance. 


RESULTS 

60 patients with multiple resistant viral warts 
were included in this study, females were 29 
(48.3%) patients and males were 31 (51.7%) 
patients. The patients were divided into 3 equal 
groups; 20 each. Group (1) received oral zinc 
sulphate, group (2) received oral amino acid 
chelated zinc and group (3) received oral placebo. 


1. Gender: 

There is no statistically significant 
difference in sex in the three study groups with (p- 
value >0.05) which indicates proper matching in 
sex between all groups (table 1). 


Talal Abd El-Raheem et al. 


Table (1): Comparisons of gender in different study groups 





























Study groups 
: Amino acid : 
Sex Zinc sulphate ePalited vine Control p-value Sig. 
No.(%) No.(%) No.(%) 
Males 6(30%) 13(65%) 10(50%) 0.08 NS 
Females 14(70%) 71(35%) 10(50%) Í 











2. Age, onset and number of warts: 
There is no statistically significant difference in age between the three study groups with (p-value >0.05) 

as shown in (table 2) which indicates proper matching in age between all groups but onset of disease and 
number of warts show statistically significant difference with (p-value <0.05) with longer duration and higher 
number of warts in group (1) as shown in (table 2). 


Table (2): Comparisons of age, onset and number of warts in different study groups 






































Study groups 
Variables Zinc sulphate ee TN d eta Control p-value | Sig. 
Mean + SD Mean + SD Mean + SD 
Age (year) 27.9411.4 26.3411.9 28.9+9.1 0.7 NS 
Onset of disease (m) 9.1+4.8 7.9+5.4 4.94+2.4 0.01 S 
Number of warts 16.3415 14.6413.3 7.44+4.1 0.04 S 





3. Type and site of warts: 
There is no statistically significant difference in wart type and site between all groups with (p-value 
>0.05) as shown in (table 3). 


Table (3): Comparisons of wart type and site in different study groups as follow: 



























































Study groups 
Variables Zinc sulphate een eee Control p-value Sig. 
No. (%) No. (%) No. (%) 
Wart type 
Common 10(50%) 735%) 735%) 
Planter 2(10%) 735%) 8(40%) 
Plane 735%) 5(25%) 2(10%) 0.2 NS 
Filiform 0(0%) 0(0%) 2(10%) 
Periungual 1(5%) 1(5%) 1(5%) 
Wart site 
Face 2(10%) 4(20%) 4(20%) 
Foot 735%) 9(45%) 8(40%) 
Forearm 1(5%) 1(5%) 0(0%) 0.7 NS 
Hand 10(50%) 5(25%) 8(40%) 
Foot/hand 0(0%) 1(5%) 0(0%) 











4. Serum zinc level before and after treatment: 

There is statistically significant increase in serum zinc level after treatment in patients who received 
zinc treatment with (p-value< 0.05) while in control group there is statistically significant decrease in serum 
zinc level after treatment with (p-value< 0.05) as shown in (table 4). 


Table (4): Comparisons of Serum zinc level in patients received zinc treatment and in control group 
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Zinc group Control 
Serum Zinc(Microgram/dl) (n=40) (n=20) p-value Sig. 
Mean SD Mean SD 
Before treatment 40.7 8.5 50.8 7.8 <0.001 HS 
After treatment 58.4 16.6 33.5 5.9 <0.001 HS 














There is statistically significant difference between serum zinc level before and after receiving 
treatment between group of patients who received zinc treatment and control group with( p-value <0.05) as 


shown in (table 5). 


Table (5): Comparison of effect of zinc treatment on patients treated with zinc and control group 









































Zinc group Control 
Serum Zinc groups (n=40) (n=20) p-value Sig. 
No. % No. % 

Before treatment 

Low level (<50) 36 90% 10 50% 

Normal level (50-120) 4 10% 10 50% Hii n> 
After treatment 

Low level (<50) 14 35% 20 100% 

Normal level (50-120) 26 65% 0 0% ee HS 











There is statistically significant increase in serum zinc level after treatment in group (1) and (2) while 
in group (3) serum zinc level showed statistically significant decrease after treatment with (p-value< 0.05) and 
there is no statistically significant difference in serum zinc level after treatment between both zinc groups with 
(p-value >0.05) as shown in (tables 6,7). 
Table (6): Comparisons of serum zinc level before and after treatment in each study group. 
























































Serum Zinc level 
Group Before After p-value Sig. 
Mean SD Mean SD 

Zinc sulphate 38.3 7.9 59.1 15.1 <0.001 HS 
Amino acid chelated zinc 43.1 8.6 57.7 18.3 0.001 HS 

Control 50.8 7.8 33.5 6 <0.001 HS 
Table (7): Comparisons of serum zinc level in both zinc groups. 

Zinc alate Amino acid chelated 
Serum Zinc level (n=20) (0=20) p-value Sig. 
Mean SD Mean SD 
Before treatment 38.3 7.9 43.1 8.6 0.08 NS 
After treatment 59.1 15.1 57.7 18.3 0.8 NS 























Clinical results 
Degree of response: 


There is statistically significant difference in degree of response in zinc and control groups with (p-value 


<0.05) as shown in (table 8). 


Table (8): Comparisons of degree of response in zinc and control groups. 
































Zinc group Control 
Degree of response (n=40) (n=20) p-value Sig. 
No. % No. % 
No response 29 72.5% 20 100% 
Partial 7 17.5% 0 0% 0.03 S 
Complete 4 10% 0 0% 











There is no statistically significant difference in degree of response in both zinc groups with (p-value 


>0.05) as shown in (table 9). 
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Table (9): Comparisons of degree of response in both zinc groups 




















Z Amino acid chelated 
Zinc sulphate 5 . 
Degree of response zinc p-value Sig. 
No. % No. % 
No response 15 75% 14 710% 
Partial 3 15% 4 20% 0.9 NS 
Complete 2 10% 2 10% 























Relation of age, onset and number of warts to response: 

There is no statistically significant difference in degree of response in relation to age, onset and number of 
warts in both zinc treated groups with (p-value >0.05) as shown in (table 10). 
Table (10): Comparisons of age, onset and number of warts in different degrees of response. 



































Degree of response 
Variables NO pee iis see fe p-value Sig. 
Mean + SD Mean + SD Mean + SD 
Age (year) 26.8+11.5 26.4+10.8 30.3415.9 0.8 NS 
Onset of disease (m) 9.1+5.6 6.4+2.6 7343.2 0.4 NS 
Number of warts 16.03+15.8 15.148.5 12+8.9 0.9 NS 











Relation of gender of patients to response: 
There is no statistically significant difference in degree of response in relation to gender in both zinc 

treated groups with (p-value >0.05) as shown in (table 11). 

Table (11): Comparisons of gender in different degrees of response. 





Degree of response 


























Variables Ne Sine Partial (n=7) eae Me p-value Sig. 
No (%) No (%) No (%) 
Male 117.9%) 6(85.7%) 2(50%) 0.07 NS 
Female 18(62.1%) 114.3%) 2(50%) i 








Relation of wart type and site to response: 

There is no statistically significant difference in degree of response in relation to wart type and site in 
both zinc treated groups with (p-value >0.05) as shown in (table 12). 
Table (12): Comparisons of wart type and site in different degrees of response. 


















































Degree of response 
Variables Por Partial (n=7) E fe p-value Sig. 
No (%) No (%) No (%) 
Wart type 
Common 14(48.3%) 2(28.6%) 1(25%) 
Planter 6(20.7%) 1(14.3%) 2(50%) 0.5 NS 
Plane 7(24.1%) 4(57.1%) 1(25%) i 
Periungual 2(6.9%) 0(0%) 0(0%) 
Wart site 
Face 2(6.9%) 3(42.9%) 1(25%) 
Foot 12(41.4%) 1(14.3%) 3(75%) 
Forearm 1(3.4%) 1(14.3%) 0(0%) 0.2 NS 
Hand 12(44.8%) 2(28.6%) 0(0%) 
Foot/hand 1(33.4%) 0(0%) 0(0%) 

















In our study, from the 40 patients in zinc treated group, 11 patients showed variable response to treatment 
as follow: 4/40 (10%) showed complete response, 7/40 (17.5%) showed partial response and 29/40 (72.5%) 
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showed no response after 6 weeks of zinc treatment. Responders were divided according to type of zinc used 
as follow, in group (1) treated with zinc sulphate 5 patients showed variable response to treatment as follow: 
2/20 (10%) showed complete response, 3/20 (15%) showed partial response while in group (2) treated with 
amino acids chelated zinc 6 patients showed variable response to treatment as follow: 2/20 (10%) showed 
complete response, 4/20 (20%) showed partial response. Non responders were 15/20 (75%) in group (1) and 


14/20 (70%) in group (2). 


Case No. (1): Group 1: Received oral zinc sulphate 





Figure (1): Before treatment 
Case No. (2): Group 2: Received oral amino acid chelated zinc 






Figure (3): Before treatment 


DISCUSSION 
Treatment of warts is often challenging for both 

the physician and the patient. The treatment of 
patients with multiple, recalcitrant or recurrent 
verrucae continue to be a difficult task for both 
primary care physician and dermatologists ®. 

Multiple treatment modalities are available 
for treating warts but no treatment modality has 
succeeded in completely clearing warts and 
preventing recurrence in all patients. Most 
treatments directly destroy the visibly infected 
tissue, such as trichloroacetic acid, podophyllin, 5- 
fluorouracil, cryosurgery, laser therapy, 
cauterization, and surgical excision. However, 
non-visible infected lesions are not targeted by 
these approaches ®. 

The importance of the immune system in the 
control of HPV infection and lesion development is 
shown by the fact that increased cellular immune 


responses correlate with a good clinical prognosis 
(10) 
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Figure (2): After treatment 


SS 


Figure (4): After treatment 


Manipulating the immune system to achieve 
a therapeutic or protective response against 
diseases caused by HPV is an active field of 
investigation “. 

Zinc is a cofactor of many metalloenzymes 
explaining that it plays an important role in cell 
proliferation and regulation of immune system, both 
the adaptive and innate immunity “”. 

A deficiency of zinc is said to have an 
adverse effect on cell mediated immunity. It 
appears that zinc may play a very important and 
critical role in the functions of human T-cells. Zinc 
is required for the biological activity of thymulin; 
which is a thymus specific hormone, which induces 
several T-cell markers and promotes T-cell 
functions ®”. 

It has been suggested that zinc affects mainly 
the functions of Th1 cells. Even a mild deficiency 
of zinc in humans may be accompanied by an 
imbalance of Thl and Th2 cells, decreased serum 
thymulin activity, decreased recruitment of T naive 
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cells, a decreased percentage of T cytolytic cells, 
and decreased natural killer (NK) cell lytic activity 

Zinc is crucial to the normal development of 
immune cells, and it plays an important role in 
maintaining the activity of a range of immune cells, 
including neutrophils, monocytes, macrophages, 
NK cells, and B and T cells as 

Based on the above data, the current study 
tried to assess and compare the efficacy of oral zinc 
sulphate, amino acids chelated zinc and placebo in 
treatment of resistant viral warts. 

Our study included 60 patients divided into 3 
groups each of them included 20 patients. In this 
study oral zinc sulphate was given in a dose of 5 
mg/kg/day (max.600mg/day) for treatment of 
group (1), amino acids chelated zinc was given in a 
dose of 330mg/day for treatment of group (2) and 
placebo was given to group (3) all for 6 weeks for 
treatment of resistant viral warts. While studies by 
Al-Guairi et al. ®, Yaghoobi et al. , Lopez- 
Garcia et al, °°, Sadighha “®, and Mun et al. “” 
used oral zinc sulphate in a dose of 10 mg/kg/day 
(max. of 600 mg/day) for 2 months for 
investigating its role in treatment of multiple viral 
warts. Hassan et al. “® worked on investigating 
the role of oral zinc sulphate in treatment of 
multiple viral warts, using oral zinc sulfate in a 
dose of 5mg/kg/day (max. of 600 mg/day) for 6 
weeks. 

In our study, controls included in group (3) 
are patients with multiple viral warts and this is 
similar to finding reported by Hassan et al. “®. On 
another hand, in studies by Al-Gurairi et al. ®, 
Yaghoobi et al. ®©, Sadighha "®, Mun et al. “” 
and Lopez-Garcia et al. “” controls were healthy 
individuals which had higher baseline serum zinc 
level compared to baseline serum zinc level in 
patients with viral warts. 

In our study the mean age of patients ranged 
from 27.9411.4 years in group (1) and from 
26.3+11.9 in group (2) while in controls ranged 
from 28.949.1 years. This was higher than the 
finding reported by Al-Gurairi et al. ®, Sadighha 
4 Yaghoobi et al. © and Mun et al. “® as the 
patient ages were 20, 15.9 + 4.87, 17.6 + 5.44 and 
26 years respectively but lower than the age 
reported by Hassan et al. “® which was 
32.15+8.10 in patient group and 30.28+7.15 in 
control group. 

In the present study, there was no statistical 
significant correlation between age and sex of the 
patients in different study groups and response to 
treatment. This is similar to the findings reported 
by Al-Gurairi et al, ®. On the other hand Mun et 
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al, “” reported that younger patients responded 
better to treatment as 7/10 (70%) of pediatric 
patients compared to 6/16 (38%) in adult patients 
responded to treatment. 

In our study, common warts were represented 
more followed by plantar, plane, filiform then 
periungual warts but no specific type, site or number of 
warts showed statistical significant correlation to 
response which is similar to the findings reported by 
Al-Gurairi et al. ®. 

In our study, in zinc treated group 36/40 
(90%) patients had low baseline serum zinc level 
before treatment as it was 40.748.5 microgram/dl 
while in control group 10/20(50%) patients had 
low baseline serum zinc level as it was 50.8+7.8 
microgram/dl while in Al-Gurairi et al. ©, 
Sadighha °° and Yaghoobi et al. ® the mean base 
line serum zinc levels in patients group were 62.5 
+10.72, 53.3 + 9.7 and 55.09+ 10.07 microgram/dl 
respectively but in the controls the results were 
66.4, 58.04+9.13 and 56.6348.73 respectively. 

In contrast Lopez-Garcia et al. °°) did not 
show low base line serum zinc level as it was 100.2 
microgram/dl in patients group and _ 100.3 
microgram/dl in controls. 

In our study, from the 40 patients in zinc 
treated group, 11 patients showed variable response 
to treatment as follow: 4/40 (10%) showed 
complete response, 7/40 (17.5%) showed partial 
response and 29/40 (72.5%) showed no response 
after 6 weeks of zinc treatment. Responders were 
divided according to type of zinc used as follow, in 
group (1) treated with zinc sulphate 5 patients 
showed variable response to treatment as follow: 
2/20 (10%) showed complete response, 3/20 (15%) 
showed partial response while in group (2) treated 
with amino acids chelated zinc 6 patients showed 
variable response to treatment as follow: 2/20 
(10%) showed complete response, 4/20 (20%) 
showed partial response. Non responders were 
15/20 (75%) in group (1) and 14/20 (70%) in group 
(2). 

Our patient groups treated with zinc results 
were nearly similar to the findings of Lopez-Garcia et 
al. “® who reported that 4/25 (16%) had complete 
resolution of warts and 3/25 (12%) had only 
improved. In contrast our results in patients group 
were lower than the findings of Al-Gurairi et al. ®, 
Sadighha “®, Yaghoobi et al. , and Mun et al. “” 
who reported that 20/23 (86.9%), 10/13 
(76.9%),25/32 (78.1%) and 13/26 (50%) respectively 
of patients group showed complete resolution of 
warts after 2 months of oral zinc sulphate also in 
Hassan et al. ® our results in patient groups treated 
with zinc were lower than the findings reported as 
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25/41 (60.97%) showed complete resolution of warts, 
6/41(14.63%) showed partial response and 10/41 
(24.39%) showed no response after 6 weeks of oral 
zinc sulfate in dose of 5 mg/kg/day. 

From the 20 patients in the control group in 
our study no patient showed any response after 6 
weeks of placebo. These results go in accordance 
with the results reported by Al-Gurairi et al. ® and 
Mun et al. “” .Our control group results were 
different from the findings of Sadighha “®, 
Yaghoobi et al. ®© who reported that 1/13 and 3/23 
from controls showed improvement of warts. Also 
Lopez-Garcia et al. “* reported that 3/25 of 
controls showed complete resolution of warts and 
another 3 showed improvement of warts. Also 
Hassan et al. “® reported that 2/31 (6.45%) 
showed partial response. 

The patients who responded completely to 
oral zinc treatment in its both forms used were 
regularly followed up for a period of six months 
with no evidence of recurrence of the warts. 

On reviewing literature, we found that it is 
the first study to use oral amino acids chelated zinc 
in treatment of viral warts and comparing its 
efficacy with oral zinc sulphate. During this study, 
no side effects were detected except some gastric 
upset with few patients in group (1) that did not 
require stoppage of treatment. 

The discrepancy between our results and the 
results of previous studies may be due to the longer 
duration of treatment or higher dose of zinc 
treatment. 


CONCLUSION 
As zinc is required for the immune system to 
function efficiently, our findings suggest that 
zinc can play a role in wart treatment in some 
patients but still there are factors other than 
serum zinc that may also participate in immunity 
failure against clearance of viral warts. 
Our results showed that both oral zinc sulphate 
and amino acids chelated zinc had nearly the 
same effect on treatment of warts but in general, 
response rate is not high. This makes it 
inefficient as a monotherapy for warts but can be 
given as a complementary treatment with other 
treatment modalities and to prevent recurrences. 
After comparison between prices of oral zinc 
sulphate and amino acids chelated zinc we found 
that oral zinc sulphate is cheaper so it is preferred 
for better financial compliance of patients. 
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RECOMMENDATIONS 

Both oral zinc sulphate and amino acids chelated 
zinc had the same efficacy on warts but they are 
recommended as a complementary treatment 
modality of warts but not as monotherapy in 
treatment of multiple resistant warts. 

Because of the low price of oral zinc sulphate 
compared to that of oral amino acids chelated 
zinc, it is preferred for better financial 
compliance of patients. 

e More studies are needed to assess the 
therapeutic effect of zinc in its both forms 
used in warts treatment with higher doses 
and longer duration of treatment. 

e Further studies are needed to assess the 
efficacy of zinc in combinations with other 
immunotherapeutic agents or with other 
treatment modalities of warts to prevent 
recurrences. 
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